Hoechst 33342 staining of mouse bone marrow: effects on colony-forming cells.
We have systematically studied the effect on hemopoietic colony-forming cells of staining cellular DNA with the bisbenzimidazole dye, Hoechst 33342. Mouse bone marrow cells could be adequately stained in a 30-60 min incubation with a 5 microM concentration of stain. Flow-cytometric analysis of stained cells provided cell distributions with coefficients of variation for the G1 peaks of 6% or less under these conditions. We found considerable heterogeneity among hemopoietic colony-forming cells with respect to the toxicity of the dye. Toxicity in the proliferatively quiescent stem cell population was not changed when the population became proliferatively active. In the sequence of most sensitive to least sensitive, the five progenitors studied could be arranged as follows: CFU-M, a megakaryocyte colony-forming cell; CFU-E, a relatively differentiated erythroid precursor; BFU-E, a primitive erythroid precursor; CFU-GM, a granulocyte-macrophage precursor; and CFU-S, the spleen colony-forming cell or hemopoietic stem cell. A staining procedure involving a 30-min exposure to 5 microM Hoechst 33342 provided optimal staining and no loss in four of the five progenitor populations; the CFU-M population was diminished by about 50%. We conclude that Hoechst can be regarded as a vital DNA stain for most bone marrow precursor populations, including the hemopoietic stem cell.